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1 . A safety restraint apparat^for protecting occupants o^a vehicle, the apparatus 
comprising: 

a first cushion portion having deflated and inflated configiu-ations, the first cushion 
portion being adapted to receive gas from a source of pressurized gas; 

a second cushion portion having deflated and inflated configurations; and 
a first sail portion connected between the first and second cushion portions, the first 
sail portion being adapted to provide passage of gas ^om the first cushion portion into the 
second cushion portion. 

2. The apparatus of claim 1, wheyein the first cushion portion is positioned 
proximate a first lateral surface of the vehicle in the inflated configuration, so as to protect 
an occupant of a front seat of the vehicl^oim lateral impact. 

3. The apparatus of claim 1*, ^^h^rein-Ae^cond cushion portion is positioned 

{ ^ / 

proximate a second lateral surface of4he vehicle in the inflated configuration, so as to protect 

/ 

an occupant of a rear seat of the vehicle from lateral impact. 

/ 
/ 

4. The apparatus of claim 1, wherein the first cushion portion comprises a strut 

/ 

anchored between opposite sides of the first cushion portion so as to limit expansion of the 

I 

first cushion portion in a lateral direction. 

/ 

/ 

5. The apparatus of claim 4, wherein the first cushion portion comprises a plurality 
of struts anchored between opposite sides of the first cushion portion so as to limit expansion 
of the first cushioi/portion in a lateral direction. 
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6. The apparatus of claim 5, wherein the second ci^shion portion comprises a 
pluraUty of struts anchored between opposite sides of the sdcond cushion portion so as to 
limit expansion of the first cushion portion in a lateral direction. 



7. The apparatus of claim 1 , wherein the second cushion portion comprises a strut 
anchored between opposite sides of the second cushion portion so as to limit expansion of 
the first cushion portion in a lateral direction. 



8. The apparatus of claim 1, wherein the first cushion portion is fabricated 
separately from the sail portion. 

9. The apparatus of claim ^^/wliterein the second cushion portion is fabricated 
separately from the sail portion. / I k 



1 0. The apparatus of claim 9, wherein the first cushion portion comprises a first sail 
port, a first end of the first sail/portion being attached inside the first sail port. 



11. The apparatus of claim 10, wherein the second cushion portion comprises a 
second sail port, a second end of the first sail portion being attached inside the second sail 
port. 



12, The apparatus of claim 11, wherein the first sail portion is attached to the first 

/ 

and second sail ports by an attachment method chosen from the group consisting of sewing, 

I 

RF welding, chemical bonding, and adhesive bonding. 
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1 3 . The apparatus of claim 1 2, wherein the first sail portion is RF welded to the first 
and second sail ports. 

14. The apparatus of claim 11, wherein the^first sail portion forms a substantially 
gastight seal with the first and second sail ports, thereby maintaining the first and second 
cushion portions substantially in the inflated configuration during a rollover of the vehicle. 



15. The apparatus of claim 1, wherein the first and second cushion portions each 
comprise a polymer coating covering at least a portion of an inner surface of the first and 
second cushion portions. 



16. The apparatus of claim 15'^ wherein the first saU4)ortion comprises a polymer 
coating covering at least a portion of an miter surface thereof 



1 7. The apparatus of claim Jra, wherein the polymer coatings of the first and second 
cushion portions and the first sail portion comprise a urethane-based substance. 



18. The apparatus of claim 1 7, wherein portions of the polymer coatings of the first 
and second cushion portion/are RF welded to mating portions of the polymer coating of the 
first sail portion. 



19. The apparatus of claim 1, further comprising: 
a third cushion portion having deflated and inflated configurations; and 
a second sail portion connected between the second and third cushion portions, the 
second sail portion l^eing adapted to provide passage of gas fi-om the second cushion portion 

/ 

into the third cushion portion. 



/ 
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20. The apparatus of claim 19, wherein the third c^s^iion portion is positioned 
proximate a third lateral surface of the vehicle in the inflated configuration, so as to protect 
an occupant of an extra seat of the vehicle from later^mpact. 

2 1 . The apparatus of claim 20, wherein the third cushion portion and the second sail 
portion are each fabricated separately from each other and from the first cushion portion, the 
second cushion portion, and the first saiKportion. 



22. The apparatus of clajm 21, wherein the,second sail portion is RF welded to the 
second and third cushion pc^i 



23. The apparms of claim 22, wherein the second sail portion forms a substantially 
gastight seal with tire second and third cushion portions, thereby maintaining the second and 
third cushion portions substantially in the inflated configuration during a rollover of the 
vehicle. 
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/ 

24. A safety restraint apparatus for protecting occupants of a yehicle, the apparatus 
comprising: 

a first cushion portion having deflated and inflated configurations, the first cushion 
portion being adapted to receive gas from a source of pressurized gas, the first cushion 
portion fiirther being positioned proximate a first lateral surface of the vehicle in the inflated 
configuration, so as to provide protection fi^om lateral impact; 

a second cushion portion having deflated and inflated configurations, the second 
cushion portion being positioned proximate a second lateral surface of the vehicle in the 
inflated configuration, so as to provide protection from lateral impact; 

a first sail portion connected betWen the first and second cushion portions, the first 
sail portion being attached to the first and^second cushionportions in substantially gastight 
fashion to provide passage of gas ^d^the fifsfciMiion portion into the second cushion 
portion; and ^■ 

wherein the first sail portion is fabricated separately firom the first and second 
cushion portions, the first s^il portion being attached to the first and second cushion portions. 



25. The apparatus of claim 24, wherein the first and second cushion portions each 

/ 

comprise a polymer coating covering at least a portion of an inner surface of the first and 
second cushion portions, the polymer coatings of the first and second cushion portions each 
being RF/welded to a corresponding polymer coating on an outer surface of the first sail 
portion. 



- Page 20 - 



Docket No. 14094 
August 25, 2000 



1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 



26. A safety restraint apparatus for protecting occupants of a^/ehicle, the apparatus 

/ 

compnsing: 



a source of pressurized gas; / 



a first cushion portion having deflated and inflated configurations, the first cushion 

/ 

portion being adapted to receive gas firom the source, the first cushion portion being 

/ 

positioned proximate a first lateral surface of the vehiclcyin the inflated configuration, so as 
to protect an occupant of a fi-ont seat of the vehicle froin lateral impact; and 

a supply tube connected between the first/cushion portion and the source and 
adapted to provide a substantially unrestricted flc(w of gas therebetween, the supply tube 
being fabricated separately fi-om the first cusjuon portion and formed of a substantially 
flexible material. 

27. The apparatus of clainVzp, wherein th^^pply tube is attached to the first 
cushion portion by an attachment memod chosen fi-om the group consisting of sewing, RF 
welding, chemical bonding, and a<pesive bonding. 

28. The apparatus oi claim 27, wherein the first cushion portion comprises a 
polymer coating covering at/least a portion of an inner surface of the first cushion portion. 

29. The apparat?us of claim 28, wherein the supply tube comprises a polymer coating 
covering at least a portion of an outer surface of a first end of the supply tube. 

30. The Apparatus of claim 29, wherein the polymer coatings of the first cushion 
portion and the /supply tube comprise a urethane-based substance. 



-Page 21 - 



Docket No. 14094 
August 25, 2000 



1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 



3 1 . The apparatus of claim 30, wherein a portion/6f the polymer coating of the first 
cushion portion is RF welded to a mating portion of the polymer coating of the supply tube. 

32. The apparatus of claim 26, whereirnhe first cushion portion further comprises 
a tube port adapted to provide an interior surface sized to received a first end of the supply 
tube. / 

33. The apparatus of claii^^wiiereintt^ is attached to the first end of 
the supply tube in substantiall^^astigh^ manner, thereby maintaining the first cushion 
portion substantially in the inflar^d^eionfiguration during a rollover of the vehicle. 

34. The apparams of claim 33, wherein the first cushion portion and the supply tube 
are substantially constructed of different materials. 
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• 



35. A method for manufacturing a safety restraint apparatus for a vehicle, the 
method comprising: ' 

providing a first cushion portion adapted to receive and retain pressurized gas; 

i 

providing a second cushion portion adapted to receive and retain pressurized gas; 
providing a first sail portion adapted to permit passage of gas between first and 

second ends of the first sail portion; and / 

I 

connecting the first sail portion to the first and second cushion portions to form an 
integral safety restraint apparatus. 



36, The method of claim 35, further comprising anchoring a first strut between 

opposite sides of the first cusWon^portl^^ and anchoring a second strut between opposite 

/ 

sides of the second cushion portion s</as|to limit exp^^n of the first and second cushion 

/ 

portions in a lateral direction. . 



37. The method of clain/35, fiirther comprising providing a first sail port in the first 
cushion portion and a second ssail port in the second cushion portion. 

38. The method of claim 37, wherein connecting the first sail portion to the first and 
second cushion portions comprises attaching a first end of the first sail portion inside the first 
cushion port and attaching a second end of the first sail portion inside the second cushion 
port. 

39. Thfe method of claim 38, wherein the first and second ends of the first sail 
portion are attached to the first and second cushion ports by an attachment method chosen 
firom the grwp consisting of sewing, RF welding, chemical bonding, and adhesive bonding. 
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40. The method of claim 3 5 , further comprising fonfting a polymer coating covering 
an inner surface of each of the first and second cushion/ortions. 

4 1 . The method of claim 40, further comprismg forming a polymer coating covering 

an outer surface of a first end of the first sail portio/and an outer surface of a second end of 

j 

the first sail portion. 

42. The method of claim 41, whereiA the polymer coatings of the first and second 
cushion portions and the first sail portimf^^prise a^jifethane-based substance. 

43 . The method of claim 42, i/Moin connecting the first sail portion to the first and 
second cushion portions comprises RRwelding portions of the polymer coatings of the first 
and second cushion portions to ma^ng portions of the polymer coatings of the first and 
second ends of the first sail portior 

44. The method of claim 35, wherein the first sail portion is fabricated substantially 
of a material different firom tha/used to substantially fabricate the first and second cushion 
portions. 

45. The method of claim 35, further comprising: 
providing a third/cushion portion adapted to receive and retain pressurized gas; 
providing a second sail portion adapted to permit passage of gas betv^een first and 

second ends of the seccmd sail portion; and 

connecting the second sail portion to the second and third cushion portions. 
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46. The method of claim 45, wherein comiecting the second sail portion to the 
second and third cushion portions compris^ RF welding a first end of the second sail portion 
to the second cushion member and RF welding a second end of the second sail portion to the 
third cushion member, such ^idt the third cushion portion may receive gas fi-om the second 
cushion portion. 



47. TWapparatus of claim 46, wherein the second sail portion and the third cushion 
portion arexx)nfigured to maintain a substantially gastight seal such that the third cushion 
portioDMS maintained substantially in the inflated configuration during a rollover of the 
veMcle. 
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